Geometrical morphometrics (thin-plate spline) discriminated the three species of Chrysosilpha; the first two relative warp axes indicated 70.31% shape variation in males and 77.18% in females, which was further confirmed by MANOVA to be highly significant. Canonical variate analysis indicated no overlap between the three taxa and enabled a 100% correct classification of each specimen to its group mean.
Introduction
erected Chrysosilpha as a separate genus, close to Calosilpha Portevin, 1920 (described by Portevin 1920a , to accommodate five species of carrion beetles with colorful adults: Chrysosilpha formosa (Laporte, 1832) , C. chloroptera (Laporte, 1840) , C. renatae (Portevin, 1920) , C. viridis (Motschulsky, 1861) and C. coelestis (Dohrn, 1875) , all from the Oriental region. In the same paper, he also described C. chloroptera var. magnifica, based on minor differences in shine of the elytral surface . redescribed the genus, and provided a detailed key and a catalogue. However, Silpha formosa Laporte, 1832 was designated as the type species of Chrysosilpha only subsequently by Hatch (1928) , who also treated Chrysosilpha as a subgenus of Silpha Linnaeus, 1758 . Later, Arnett (1950 treated the only species of this clade from the Philippines as Oiceoptoma (Thanatophilus) viridis. Only recently, Peck (2001) and Sikes (2008) listed Chrysosilpha along with Calosilpha, Deutosilpha Portevin, 1920 and Eusilpha Semenov, 1890 as subgenera of Necrophila Kirby & Spence, 1828 , following an unpublished taxonomic revision by A.F. Newton, Jr. This classification is also followed here, and detailed phylogenetic relationships of all subgenera will be treated in a separate study (J. Růžička, unpublished) .
Recently, Ikeda et al. (2008) published a phylogenetic reconstruction of the Silphinae based on sequences of one mitochondrial gene (16S) and three nuclear genes (28S, wingless (Wg), and phosphoenolpyruvate carboxykinase (PepCK)). Both Bayesian analysis and maximum parsimony produced the following tree topology: Necrophila + (Eusilpha + (Calosilpha + Chrysosilpha)) (Ikeda et al. 2008 (Ikeda et al. : 2072 fig. 1 ).
The aim of this paper is to redescribe the subgenus Necrophila (Chrysosilpha), distributed in the Oriental region and Wallacea. Only three species are herein considered valid, and are newly combined as belonging to Necrophila (Chrysosilpha). The detailed distribution of the species is summarized and mapped, based on the examination of 518 specimens from 26 museum or private collections. Adult seasonal activity is also summarized, based on the examined specimens.
We also employed geometric morphometrics, one of the most influential and frequently used techniques to find variation in shape within and among species (Bookstein 1991 , Zelditch et al. 2004 . Its value for taxonomic studies is irrefutable, as it assists in the validation of synonyms and in determining new species and subspecies (for applications in taxonomy of beetles, see Pretorius & Scholtz 2001 , Roggero 2004 , or Hájek & Fikáček 2010 .
Here, we apply this technique to distinguish and demonstrate the shape differences of the elytral apex among the taxa of Chrysosilpha and their sexes in order to further test our taxonomic and phylogenetic findings.
Material and methods
Museum abbreviations. Specimens examined in this study are deposited in the following museums and private collections (acronyms according to Arnett et al. 1993 Morphological analyses. Photographs of habitus and morphological details were taken using an Olympus SZX10 stereomicroscope with Olympus E-330 camera attached or with a Canon macro photo lens MP-E 65mm or EF-S 60mm on a Canon 550D and multiple (28-110) layers of focus combined in the Zerene Stacker 1.04 software (Zerene Systems 2011; http://www.zerenesystems.com/cms/stacker).
Male and female terminalia were studied after short clearing in hot 10% solution of KOH, mounted in temporary glycerine mounts for line drawings. General morphological terms used follow Lawrence et al. (2010) , while terminology for male genital segment follows mostly Blackburn (1936) .
Exact label data are cited only for the type material. Separate lines on labels are indicated (only for primary types) by "/", separate labels by "//". Author's remarks and comments are enclosed in square brackets: [p] -preceding data are printed; [hw] -preceding data are hand-written.
Microsoft Encarta Premium 2008 (Microsoft Corporation 2007), NGA GEOnet Names Server (National Geospatial-Intelligence Agency 2011; http://earth-info.nga.mil/gns/html/index.html), Google Earth (Google 2011; http://earth.google.com) and Fuzzy Gazetteer (C. Kohlschütter 2011; http://isodp.fh-hof.de/fuzzyg/query/) were used to find coordinates for most of the localities. The distribution map was produced and edited in ESRI ArcMap 9.3 of ArcGIS Desktop 9.3 suite. For map layers, free level 0 and level 1 data from Global Administrative Areas (http://www.gadm.org/world) were used.
Phylogenetic analysis. Phylogenetic analysis was performed using a matrix (Table 1) comprising three terminal taxa of the ingroup and 19 characters (15 of which are parsimony informative characters) for external adult morphology. The matrix was compiled in Winclada version 1.00.08 (Nixon 2002) , and analysed by exhaustive search ("implicit enumeration" option) using TNT ver. 1.1 (Goloboff et al. 2008) . All characters were equally weighted and multi-state characters were treated as unordered. Standard bootstrap analysis (with 1000 replicates) was executed in TNT; tree visualization and character mapping were done in Winclada.
Necrophila (Eusilpha) japonica (Motschulsky, 1861) (Motschulsky 1861b), a type species of Eusilpha, and N. (Necrophila) americana (Linnaeus, 1758) , a type species of Necrophila, were selected as outgroups, because these subgenera were hypothesized to be sister groups to Calosilpha and Chrysosilpha in the recent phylogenetic reconstruction of Ikeda et al. (2008) (Fig. 34) ; (2) orange, with metallic blue only on medial projection (Fig. 33 ). 7. Punctation of scutellum: (0) large (distance between punctures is 0.2-0.5 times the diameter of one puncture);
(1) fine to very fine (distance between punctures is 1-5 times the diameter of one puncture). 8. Surface of elytron: (0) unmodified ( Fig. 1-6) ; (1) with reticulate sculpturing (Blackburn 1936: fig. 1 ). 9. Colour of elytra in dorsal view: (0) black; (1) metallic blue or green ( Fig. 1-6 ). 10. Elytral epipleural ridge, lateral elevation in dorsal view: (0) flat (Blackburn 1936: fig. 1 ); (1) weakly elevated ( Figs. 1-6 ). 11. Elytral epipleural ridge, setation dorsally in females: (0) bare; (1) with dense setation. 12. Elytral epipleura, ventral view in males: (0) simple (Blackburn 1936: fig. 2 ); (1) with a prominent, oblique crest posteriorly (Fig. 37 ). 13. Apex of elytron, male: (0) regularly rounded (Fig. 1); (1) truncate (Figs. 3, 5 ).
14. Apex of elytron, female: (0) simple (Fig. 2) ; (1) with suture extended into larger, acute denticle (Figs. 4, 6 ). 15. Male genital segment, spiculum gastrale, thickness: (0) robust (Fig. 8; Blackburn 1936: fig. 39) ; (1) (Figs. 11, 15; Blackburn 1936: fig. 39 );
(1) robust (Fig. 7) . 18. Male aedeagus, median lobe in ventral view: (0) very slender (Fig. 15; Blackburn 1936: fig. 39 ); (1) slender (Fig. 11) ; robust (Fig. 7) . 19. Female stylus length in ventral view: (0) distinctly longer than apex of coxite (Figs. 10, 14; Blackburn 1936: fig. 45 ); (1) as long as or only slightly longer than apex of coxite (Fig. 18) . Geometric morphometrics. Three taxa of the subgenus Chrysosilpha were investigated:
Images of adults in dorsal view were captured by Olympus digital reflex camera (model E-330) connected to Olympus SZX10 stereomicroscope.
The thin-plate spline (TPS) package, free software that is available at http://life.bio.sunysb.edu/morph/ index.html , was used in the geometric morphometrics analysis. The theory behind this technique is based on coordinates of specific locations called landmarks that are precise points on each sample studied (Bookstein 1982 (Bookstein , 1986 (Bookstein , 1989 (Bookstein and 1991 and represent the specimen's morphology.
A curve, generated by the "draw background curves" module, outlining the apex of the left elytron formed from 50 points, was digitized using TpsDig 2.10 (Rohlf 2006), taking into consideration the homology of these points on all samples and their reliability in demonstrating the highest shape variability. Subsequently, the curve points were converted into landmarks using TpsUtil 1.44 (Rohlf 2009 ). TpsRelw 1.49 (Rohlf 2010 ) was employed to display the shape variation among the specimens. Landmarks were superimposed by generalized Procrustes analysis; corresponding (homologous) landmarks were arranged over each other in a way that they would be as close to one another as possible by moving, scaling (enlarging or minimizing) and rotating them without changing their overall shape (Rohlf 1990 , Rohlf & Slice 1990 , Rohlf & Marcus 1993 . The program performs the relative warp analysis where relative warps are used to describe the shape dissimilarity and visualize it using D'Arcy Thompson's transformation grids. The deformations in the grids represent the shape changes (Rohlf 1993 , Richtsmeier et al. 2002 , Adams et al. 2004 , Zelditch et al. 2004 .
The results of the first two relative warps were subsequently plotted on an axis system and given different indication symbols. This was produced by PAST ver. 2.11; free program at http://folk.uio.no/ohammer/past/ (Hammer et al. 2011) .
Multivariate analysis of variance (MANOVA) was applied on the relative warp scores matrix to test the significance of the variations between groups (taxa/sexes), and canonical variate analysis (CVA) was performed to illustrate these differences (Zelditch et al. 2004) . Graphical visualization of the CVA results representing the locations of the studied taxa and sexes was also demonstrated. All of the preceding analyses were executed in PAST (Hammer et al. 2011) . Pronotum with orange spot only anterolaterally (Fig. 3-4, 26) . Apex of elytron in male obliquely truncate (Fig. 3) ; in female wide, elongate, distinctly sinuate in posteroapical part (Fig. 4) . Median lobe of aedeagus narrowed to a slender tip (Fig. 11) . In female, stylus distinctly longer than apex of coxite (Fig. 14) Pronotum with orange spot anterolaterally, which is elongated laterally in a narrow strip reaching the posterior corner of pronotum 27) ; only very rarely in the spot present only anterolaterally (Fig. 28) . Apex of elytron in male truncate almost at right angle (Fig. 5) ; in female slender, elongate, only slightly sinuate in posteroapical part (Fig. 6 ). Median lobe of aedeagus narrowed to slender but rounded apex (Fig. 15) . In female, stylus only slightly longer than apex of coxite (Fig. 18) Diagnostic description. Body length 13.0-17.0 mm (15.5 mm in the lectotype of S. formosa), maximum body width 7.0-9.0 mm (8.5 mm in the lectotype). Head with red brown to yellow gular region. Anterior emargination of labrum narrow, deep (Fig. 30) . Pronotum orange with four large spots arranged in quadrate position medially on the disc, posterior pair is larger, or as large as the anterior pair (Figs. 1-2, 25) . Proventrite orange, with metallic green only posteriorly on medial projection (Fig. 33) . Elytra metallic green or rarely metallic blue (Figs. 1-2) . Male. Apex of elytron regularly rounded, without apical denticle (Fig. 1 ). Genital segment with elongate ventrite 9; spiculum gastrale robust, as long as ventrite 9 (Fig. 8) . Length of aedeagus 3.0 mm, median lobe robust, widely rounded apically (Fig. 7) . Parameres robust (Fig. 7) . Basal portion of aedeagus robust (Fig. 7) .
Female. Apex of elytron slightly elongate, straight in posteroapical part, without apical denticle (Fig. 2) . Tergum 10 elongate, with posterior margin wide (Fig. 9) . Tergum 9 narrow and oval in ventral view (Fig. 10) . Stylus distinctly longer than apex of coxite in ventral view (Fig. 10) .
Notes on synonymy. The differences between N. (C.) formosa and N. (C.) chloroptera, described by ) (proportions and shape of pronotum; relative size of anterior and posterior black spots on pronotum; punctation of elytra), fall within intraspecific variability, with gradual transitions. Originally, Laporte (1840) only refers to Laporte (1832) and repeats the same diagnosis without mentioning any differences between the two taxa. described Chrysosilpha chloroptera var. magnifica based only on colour variation of elytra (bluish, with golden shine vs. metallic green). He did not specify a type locality (Portevin 1921: 538) . The same is repeated by Portevin (1926: 106-107) . The same colour variability is noticed here in a series of specimens from Malaysia: Cameron Highlands, without any clear geographic separation of the two colour forms. Consequently, Chrysosilpha chloroptera var. magnifica is treated here as a junior subjective synonym of Silpha (Oiceoptoma) formosa Laporte, 1832.
Consequently, Silpha chloroptera
Ecology. Scarce locality data indicate necrophagous and saprophagous association with decaying tropical vegetation and traps baited with decaying fish. Two specimens from North Indonesia (Sumatera Utara Province, 25 km N of Sipirok) were found in a secondary forest, in inflorescence of Amorphophallus gigas Teijsm & Binnend (Araceae) (name of the plant provided on locality label is its junior synonym, A. brooksii Alderw.). Inflorescence of this plant species is known to produce trimethylamine, mimicking the odour of decaying fish (Kakishima et al. 2011) . Miyake (1987) mentioned possible predaceous behaviour of N. (C.) formosa in a tree flower in lowland forest at Batu 19 (Cameron Highlands, Perak, Malaysia). Specimen data indicate that adults are active year round (but there are no vouchers from December), with most specimens collected during January-May and October ( Table 2 ). The species has been collected from sea level to 2500 m in Sumatera Barat, Indonesia. (Ikeda et al. 2008b) .
Distribution. Widely distributed species (Fig. 40) , known from Laos, Vietnam, Thailand, Malaysia (Kuala Lumpur, Johor, Kedah, Perak, Pahang, Melaka, Selangor and a single imprecise record from Sabah), Indonesia (Aceh, Riau, Sumatera Barat, Sumatera Selatan, Sumatera Utara, Bangka-Belitung Islands, Banten, Jawa Barat, Jawa Tengah, Jawa Timur and Bali).
Necrophila (Chrysosilpha) renatae (Portevin, 1920), comb. nov. (11) (12) (13) (14) 24, 26, 34, 35, (38) (39) (40) Eusilpha (Calosilpha) Renatae Portevin, 1920b Diagnostic description. Body length 16.0-18.5 mm (17.0 mm in the holotype), maximum body width 8.0-9.5 mm (9.0 mm in the holotype). Head with metallic blue gular region. Anterior emargination of labrum wide, shallow (as on Fig. 31 ). Pronotum metallic dark blue, only anterolateral portion orange (Figs. 3-4) . Proventrite metallic blue or green (Fig. 34) . Elytra metallic blue or green (Figs. 3-4) .
Male. Apex of elytron obliquely truncate, with distinct apical denticle (Fig. 3 ). Genital segment with wider ventrite 9; spiculum gastrale slender, distinctly shorter than ventrite 9 (Fig. 12) . Length of aedeagus 2.8 mm, ♀ genital segment dorsally (9, 13, 17) and ventrally (10, 14, 18) . Abbreviations: c-coxite, s-stylus, sg-spiculum gastrale, t9-tergum 9, t10-tergum 10, v9-ventrite 9. median lobe slender, with apex narrowed to a slender tip (Fig. 11) . Parameres slender (Fig. 11) . Basal portion of aedeagus slender (Fig. 11) .
Female. Apex of elytron wide, elongate, distinctly sinuate in posteroapical part, with distinct apical denticle (Fig. 4) , only rarely is denticle only very minute. Tergum 10 transverse, with posterior margin narrow (Fig. 13) . Tergum 9 wide and subquadrate in ventral view (Fig. 14) . Stylus distinctly longer than apex of coxite (Fig. 14) .
Ecology. Scarce locality data indicate necrophagous association with dead rat and traps baited with decaying fish and excrements, and also attraction to light trap. Specimen data indicate that adults are active all year round (with no vouchers only from February and July), with most specimens collected in January, April and December (Table 3 ). The species has been collected at altitudes between 200-1700 m. Distribution. Endemic to Indonesia: Sulawesi, known from Sulawesi Selatan, Sulawesi Tengah, Sulawesi Tenggara and Sulawesi Utara provinces (Fig. 40) . (Motschulsky, 1861) , comb. nov. (15) (16) (17) (18) (22) (23) 27, 28, 31, 36, 37, 40) Diagnostic description. Body length 12.0-18.5 mm (14.0 mm combined length of pronotum and elytra [head missing] in the holotype), maximum body width 6.5-10.0 mm (8.0 mm in the holotype). Head with metallic blue gular region, sometimes lighter brown laterally in subteneral specimens. Anterior emargination of labrum wide, shallow (Fig. 31) . Pronotum metallic blue to green, with orange spot anterolaterally, which is elongated laterally in a narrow strip reaching the posterior corner of pronotum, and with narrow orange line along posterolateral margin 27) , only very rarely (a single specimen in the material examined) completely reduced posterolaterally (Fig. 28) . Proventrite metallic blue or green. Elytra metallic blue. Male. Apex of elytron truncate almost at right angle, with small apical denticle (Fig. 5 ). Genital segment with very narrow, elongate ventrite 9; spiculum gastrale slender, only slightly shorter than ventrite 9 (Fig. 16) . Length of aedeagus 3.0 mm, median lobe very slender, with rounded apex (Fig. 15) . Parameres very slender (Fig. 15) . Basal portion of aedeagus slender, more robust only medially (Fig. 15) .
Necrophila (Chrysosilpha) viridis
Female. Apex of elytron slender, elongate, only slightly sinuate in posteroapical part, with distinct apical denticle (Fig. 6) . Tergum 10 wide, with posterior margin wide, regularly rounded (Fig. 17) . Tergum 9 narrow and oval in ventral view (Fig. 18) . Stylus only slightly longer than apex of coxite (Fig. 18) .
Notes on synonymy. Differences between N. (C.) viridis and N. (C.) coelestis, described by Portevin (1926) (fine or absent punctation on pronotal disc; minor shade differences in colouration of pronotum and elytra; different extension of orange spot laterally on pronotum etc.), fall within intraspecific variability, with gradual transitions. We confirm here the opinion of Arnett (1950) , who stated synonymy of the two taxa.
The type specimens of beetle species described by Carl August Dorn (1806-1892) were deposited in the former Museum für Naturkunde in Stettin (Horn et al. 1990 ). Later, the collection was transferred to the Polish Academy of Sciences, Institute of Zoology, Warszawa (MZPW) (Newton & Thayer 2005) . However, according to Dominika Mierzwa, curator of MZPW (e-mail of 30 April 2010), type material of Silpha coelestis was not found in its collections.
Ecology. Scarce locality data indicate necrophagous association with dead fish and bird carrions, and presence of numerous lepidopteran scales on specimen from Mindanao (from RMNH) also indicates attraction to a light trap. Specimen data indicate that adults are active all year round (with no vouchers from February), with most specimens collected in January, April-June and August-September (Table 4 ). The species has been collected from sea level to 2130 m in Mindanao Is., Philippines. Distribution. Endemic to Philippines, known from Luzon, Mindoro, Leyte, Cebu and Mindanao Islands (Fig.  40) .
Phylogeny
The implicit enumeration run of TNT resulted in a single most parsimonious tree with a length of 27 steps (CI = 0.88, RI = 0.72) (Fig. 41) . The analysis supports the subgenus Chrysosilpha as monophyletic (with bootstrap of 85), based on derived states of 6 characters, unique for this clade (1-1: frons in dorsal view with distinctly indicated fovea; 7-1: punctation of scutellum fine to very fine; 9-1: colour of elytra in dorsal view metallic blue or green; 10-1: elytral epipleural ridge, lateral elevation in dorsal view weakly elevated; 12-1: elytral epipleura, ventral view in males with a prominent, oblique crest posteriorly). (Fig. 40) . N. (C.) formosa is characterized as a distinct lineage, based on derived states of 5 characters, 4 of which are unique for this clade (5-2: colour of pronotum in dorsal view orange with four large spots; 6-2: proventrite colouration orange, with metallic blue only on medial projection; 14-0: apex of elytron, simple in female; 17-1: male aedeagus, lateral part of basal portion in ventral view robust).
The clade of N. (C.) renatae and N. (C.) viridis was supported based on derived states of 5 characters, 4 of which are unique for this clade (2-1: anterior emargination of labrum wide, shallow; 5-3: colour of pronotum in dorsal view metallic blue or green-blue with anterolateral or lateral part orange; 6-1: proventrite colouration metallic blue or green; 13-1: apex of elytron truncate in male). 
Geometric morphometrics
The relative warps (RWs) for male and female elytral apexes of the three Necrophila (Chrysosilpha) species were calculated and plotted on an axis system. The first RW axis, representing 66.06% of shape variability, indicated a significant sexual dimorphism in the elytral shape between the sexes when compared together. The second RW axis explained 20.75% of variability (Fig. 42) . As a consequence of this high sexual dimorphism, each sex was tested separately to further perceive the shape differences between the taxa. Among the male groups, the first RW axis accounted for 55.19% of the total variance whereas the second axis accounted for only 15.12% (Fig. 43) . On the other hand, a higher 57.63% of variability explained by the first RW axis and 19.55% by the second axis was observed between the females of the species (Fig. 44) . In general, the elytral shape of female Chrysosilpha can be seen as more pear-shaped than those of the males. In addition, N. (C.) viridis and N. (C.) renatae in both sexes have a small denticle on the subapical part of the elytral apex.
The scatter plot of the two first RWs for male Chrysosilpha displayed overlap between all groups (Fig. 43) (Fig. 43) . The thin-plate spline (TPS) transformation grids indicated the shape change of the elytral apex on the RW axes from widely rounded with no apical denticle in N. (C.) formosa to obliquely truncate with a small denticle in N. (C.) renatae to less prominent and in extreme almost rectangular with a larger denticle in N. (C.) viridis (Fig. 43, inset grids) . (Fig. 44) . The deformation grids illustrate the elytral shape change from straighter, slightly elongate in N. (C.) formosa towards a more elongate and distinctly sinuate in the apical part, with smaller denticle in N. (C.) renatae to a more protruding shape, only slightly sinuate in the apical part, with a larger denticle in N. (C.) viridis (Fig. 44, inset grids) .
Body shape diversity between the studied taxa was reinforced by MANOVA, where the female groups demonstrated significant shape variability (F = 59.39; Wilk's λ = 0.01131; d.f. = 30/212; p < 0.0009). Similarly, male groups revealed great shape differences (F = 42.78; Wilk's λ = 0.01849; d.f. = 30/202; p < 0.0001). To acquire a clearer view as to the separation of the studied groups, two individual canonical variate analyses for males and females were conducted on the first 15 axes of the RW scores matrix that cover 99.24% of the shape variation between the males and 99.59% between the females. In both cases, the first two canonical axes clearly indicated separation of the taxa into three distinct groups (Figs. 45) . There is no overlap between the groups and there was a 100% correct assignment of each specimen to its given group mean. Moreover, in analyses of both sexes, N. (C.) formosa appeared to be more separate from both N. (C.) viridis and N. (C.) renatae (Figs. 45) . The latter two were closer to each other, which suggests that they are more similar in shape but yet form separate species. These results are consistent with the cladistic analysis. 
Discussion
Zoogeography. Wallace's line had already been proposed already in the 19th century as a zoogeographical border between the Oriental and Australian biogeographic regions (Wallace 1860) . Historical separation of these regions is also supported also by recent reconstruction of plate tectonics evolution (Hall 2002) . Pleistocene glaciations also caused the sea level to be lowered by 100 m, which exposed a considerable area of continental shelf and allowed land bridges to form between biogeographical regions (Voris 2000) . Consequently, at least some beetle groups repeatedly crossed this line, as documented, for example, by Balke et al. (2009) and Bocak & Yagi (2009) .
Molecular sequences are available only for one of the three Necrophila (Chrysosilpha) species, N. (C.) formosa (Ikeda et al. 2008 ; cited as C. chloroptera). The phylogenetic hypothesis presented above is based only on adult morphological characters, and N. (C.) formosa is considered a sister to a clade containing N. (C.) renatae and N. (C.) viridis.
It seems possible that Chrysosilpha colonized the Sundaland region (the present islands on the Sunda Shelf associated with southeastern Asia) from mainland Asia, because other Old World subgenera of Necrophila (including Eusilpha, considered a sister to Calosilpha and Chrysosilpha by Ikeda et al. [2008] ) are known only from continental Asia, Taiwan and Japan . Necrophila (C.) formosa is known also from several records from continental Asia (Laos, Vietnam and Thailand), and the easternmost known record of this species is from Bali, west of Wallace's line. The single record of N. (C.) formosa from Borneo is from "Sabah" (without more details), possibly based on mislabelled specimens. The subgenus probably crossed Wallace's line, while the other two species are much more local: N. (C.) renatae is restricted to Sulawesi and N. (C.) viridis to Philippines. This clade is habitually uniform, with general morphological similarity supported by four synapomorphies. In the traditional zoogeographical view, however, the Philippines is considered a part of Sundaland while Sulawesi as a part of Wallacea (the present islands associated with the northern margin of the Australian Plate) (Simpson 1977) . The observed pattern more supports the concept of Huxley's line, whereby the fauna of the Philippines is excluded from the Oriental region (Huxley 1868) . Close relationships between arthropod populations or species distributed over the Philippines and Sulawesi were also confirmed by de Bruyn et al. (2004) , and Kubecek et al. (2011) . Sikes et al. (2006) postulated a similar invasion scenario for carrion beetles of the Nicrophorus nepalensis species group (Coleoptera: Silphidae: Nicrophorinae) from continental Asia through the Malay Archipelago to Sumatra, Java and Bali, reaching New Guinea and the Solomon Islands, with a higher species diversity in this clade (eight species).
(BMNH); Perak: Taiping [ca. 04°51'N 100°43'E], vi.1977, Wong leg., 1 banks of Tumpah river [ca. 00°34'N 123°54'E], 250 m, 22.i.1985, without collector's name, Project Wallace, dead rat, 1
